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$- \nu\triangle \mathrm{u}+(\mathrm{u}\cdot\nabla)\mathrm{u}+\frac{1}{\rho}\nabla p=\mathrm{f}$ in $D$
$\mathrm{d}\mathrm{i}\mathrm{v}\mathrm{u}$ $=0$ in $D$
(2) $\mathrm{u}=\mathrm{b}$ on. $\partial D$
$\mathrm{u}=(u_{1}, u_{2}, \cdots, u_{n})$ ( ) $P$ ( )
, $\rho$ ( ), $\nu$ ( ) , $\mathrm{f}$ (
) $\mathrm{b}$ ( ) .
60 , Leray [5]
.
(H) $\int_{\Gamma_{i}}\mathrm{b}\cdot \mathrm{n}d_{S\mathrm{o}}=$ , $1\leq i\leq k$
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–D $\mathrm{c}$ $\partial D$
rot $\mathrm{c}=\mathrm{b}$ . $\mathrm{c}$
, ‘( ” .
$\mathcal{E}$
$\mathrm{b}$ $D$ $\mathrm{b}_{\epsilon}$ $\mathrm{d}\mathrm{i}\mathrm{v}\mathrm{b}_{\mathcal{E}}=0$
(L) $|((\mathrm{u}\cdot\nabla)\mathrm{b}_{\mathcal{E}}, \mathrm{u})|\leq\in||\nabla \mathrm{u}||^{2}$ $\forall \mathrm{u}\in \mathrm{C}_{0,\sigma}^{\infty}(D)$
$(\mathrm{c}.\mathrm{f}. [3], [4], [8])$ . $(\cdot, \cdot)$
$L^{2_{-}}$ , $||\cdot||$ $L^{2_{-}}$ .
(H) $\mathrm{b}$








$D=\{x\in \mathrm{R}^{n}|R_{1}<|x|<R_{2}\}$ Fi $=$
$\{x\in \mathrm{R}^{n}||x|=R_{i}\},$ $i=1,2$ . $\mathrm{b}$ 1 $\mathrm{b}\cdot \mathrm{n}ds=a$ ,












1 $\mathrm{u}$ (1) $\mathrm{u}\in H_{\sigma}$
$H^{1}(D)^{n}$





$\Gamma_{i}=\{X\in \mathrm{R}^{2}||x|=Ri\},$ $i=1,2$ .
(1) $\mathrm{f}=0$
(3) $\mathrm{b}=\frac{\mu}{R_{i}}\mathrm{e}_{r}+b_{i}\mathrm{e}_{\theta}$ on $\Gamma_{i}$ , $i=1,2$
. \mu , $b_{1},$ $b_{2}$ $\mathrm{e}_{r},$ $\mathrm{e}_{\theta}$
$\{r, \theta\}$ .
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1 $\mathrm{b}$ $\mu\neq 0$ ( $(\mathrm{H})_{0}$ . )
(H) .
1([6]) $\mathrm{f}=0$ . $\mu_{f}b_{1)}b_{2}$
(1) , (3)
$-$ . $|\mu|_{\dot{f}}|b_{1}|,$ $|b_{2}|$ –
.
$u_{r},$ $u_{\theta},p$ $r$ , .
$\mathrm{u}=u_{r}\mathrm{e}_{r}+u\theta^{\mathrm{e}_{\theta}}$





$u_{r}(R_{1})=\mu/R_{1},$ $u_{r}(R_{2})=\mu/R_{2},$ $u_{\theta}(R_{1})=b_{1},$ $u_{\theta}(R_{2})=b_{2}$
([2]) . .




$\mathrm{A}R_{2}^{2+_{\mathcal{U}}}-$$R_{1^{+}}^{2\f ac \overline\mu}{\nu}}’ \mathrm{c}_{2}-\overline{R_{2}^{2}-+_{\nu}^{\mu}R_{1}2+_{\nu}^{\mu}}$
$\mu=$ -2v $\mathrm{u}=\frac{\mu}{r}\mathrm{e}_{r}+\frac{1}{r}(C_{1}+c_{2}\log r)\mathrm{e}_{\theta}$
154
$c_{1}= \frac{b_{1}R_{1}\log R2-b2R_{2}\log R_{1}}{1_{0}\mathrm{g}R_{2^{-1R_{\mathrm{l}}}}\mathrm{o}\mathrm{g}},$ $c_{2}= \frac{b_{2}R_{2}-b_{\mathrm{l}}R_{1}}{1_{0}\mathrm{g}R_{2}-\log R_{1}}$
$\mathrm{u}_{0}$ , $\mathrm{u}$ $\mathrm{w}=\mathrm{u}_{0}-\mathrm{u}$ .
$\mathrm{w}$ , .
(5) $v(\nabla \mathrm{w}, \nabla \mathrm{v})-\{((\mathrm{u}_{0}\cdot\nabla)\mathrm{V}, \mathrm{u}_{0})-((\mathrm{u}\cdot\nabla)\mathrm{V}, \mathrm{u})\}=0$ for $\forall \mathrm{v}\in V$.
$\mathrm{v}=\mathrm{w}$
$v||\nabla \mathrm{w}||2=-((\mathrm{w}\cdot\nabla \mathrm{I}\mathrm{u}_{0}, \mathrm{w})$
. $J$ .
$J=- \int_{R_{1}}R_{2}\int_{0}2\pi\{w_{r}^{2}\frac{\partial u_{r}}{\partial r}+w_{r}w_{\theta}(\frac{\partial u_{\theta}}{\partial r}-\frac{u_{\theta}}{r})+w^{2}\theta\frac{u_{r}}{r}\}rdrd\theta$.




$(c_{0}= \frac{|\mu|+|c_{1}|}{2}(\log_{R_{1}}\simeq R)2+\frac{|\mu c_{2}|}{2\nu}\int^{R_{21+}}R_{1}\mathrm{g}rdr\mathrm{I}r\frac{\mu}{\nu}\mathrm{l}\mathrm{o}$
. $|\mu|,$ $|c_{1}|$ ) $|c_{2}|$ ,
$|\mu|,$ $|b_{1}|,$ $|b_{2}|$ , – .
$\mu=-2_{l\ovalbox{\tt\small REJECT}}$ .
.. 2 $\mu=0$ $\mathrm{u}$ Couette
.
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3 $v$ . $\varphi$ $D$
$\mathrm{u}=\nabla\varphi,$ $p=-|\nabla\varphi|^{2}/2$
$\triangle \mathrm{u}=0$ , $\nu$
(7) $\{$
$-v \triangle \mathrm{u}+(\mathrm{u}\cdot\nabla)\mathrm{u}+\frac{1}{\rho}\nabla p=0$ in $D$






$+ \sum_{n}(\beta_{n}^{i}\cos n\theta-\alpha^{i}\sin n\theta n)\mathrm{e}\theta$ ,
on $|x|=R_{i},$ $i=1,2$









$u_{\theta}= \sum_{n}(\frac{r}{R_{1}})^{n-1}(\beta 1_{\mathrm{c}}n\mathrm{o}\mathrm{s}n\theta-\alpha^{1}\mathrm{i}\mathrm{n}n\theta)n^{\mathrm{S}}$ .
$l\ovalbox{\tt\small REJECT}$ . $\alpha_{0}^{1}\neq$




$\frac{\partial u}{\partial t}$ $= \nu\triangle \mathrm{u}-(\mathrm{u}\cdot\nabla)\mathrm{u}-\frac{1}{\rho}\nabla p,\overline{x}\in D$ , $t>0$ ,
$\mathrm{d}\mathrm{i}\mathrm{v}\mathrm{u}=0$ , $x\in D$ , $t>0$ ,
$\mathrm{u}$
$=\mathrm{b}$ , $x\in\partial D,$ $t>0$ ,
$\mathrm{u}|_{t=0}=\mathrm{a}$ , $x\in D$ , $t=0$ .
$\mathrm{a}\in H_{\sigma}$ . (3) 1
$\mathrm{u}_{0}$, $P\mathrm{o}$ . $\mathrm{u}=\mathrm{u}_{0}+\mathrm{w}$ , $p=P\mathrm{o}+q$
$\mathrm{w},$ $q$ .
(12.) $|_{\mathrm{W}|_{\partial D}}^{\frac{\partial \mathrm{w}}{\partial t}} \mathrm{d}\mathrm{w}|\mathrm{i}\mathrm{V}\mathrm{w}t=0====\mathrm{a}’,-\mathrm{u}00v\triangle \mathrm{w}-(\mathrm{W}\cdot\nabla)0\cdot-(\mathrm{W}\cdot\nabla)\mathrm{u}_{0}-\frac{10}{\rho}\nabla 1-(\mathrm{u}\cdot\nabla)\mathrm{w}q$
,
2 $\mathrm{w}\in L^{2}(0, T:V)$
$\{$
$\frac{d}{dt}(\mathrm{w}, \mathrm{v})+v(\nabla \mathrm{W}, \nabla_{\mathrm{V}})$
$=((\mathrm{W}\cdot\nabla)\mathrm{V}, \mathrm{w})+((\mathrm{u}0^{\cdot})\mathrm{V},\mathrm{W})-((\mathrm{W}\cdot\nabla)\mathrm{u}0, \mathrm{V})$ ,









2 $v>c_{0}$ $\mathrm{u}_{0}$ .
$\alpha_{0}$ (11) $\mathrm{u}$
$||\mathrm{u}(t)-\mathrm{u}_{0}||\leq e^{-\alpha_{0}t}||\mathrm{a}-\mathrm{u}_{0}||$ .
2 1 $\mathrm{v}=\mathrm{w}\equiv \mathrm{u}-\mathrm{u}_{0}$
$\frac{1}{2}\frac{d}{dt}||_{\mathrm{W}}||^{2}+v||\nabla \mathrm{w}||2-=((\mathrm{W}\cdot\nabla)\mathrm{u}_{0}, \mathrm{W})\leq c_{0}||\nabla \mathrm{W}||^{2}$
(6) . Poincar\’e $C_{D}>0$
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